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• Packing native flowers 
for export. 
Post-harvest research on 
ORNAMENTAL PLANT MATERIAL 
By Daryl Joyce, Post-harvest Research Officer, Division of Horticulture 
77K rapid growth of commercial enterprises servicing overseas demand for native cut flowers and foliage from 
Western Australia has created a need for research and extension to support the industry. Post-harvest handling 
is a particularly important area because cut flowers and foliage are highly perishable and Western Australia 
is a long way from major markets. Markets such as The Netherlands, Japan and California demand high quality 
products. 
By the time cut flowers reach their final destination, the consumer's vase, they have become relatively expensive 
items. Costs and margins associated with post-harvest handling and marketing can increase the farm gate value 
by as much as tenfold, or even more. The exact extent of the rise in value will vary with the species and the market. 
Failure to provide high quality, long-lasting cut flowers and foliage results in a direct financial loss, and in a 
decline in market confidence with the Australian product. 
Post-harvest research programmes 
Native Australian species are, of course, not 
the only commercially important ornamental 
crops grown in Western Australia. However, 
staff of the ornamentals group in the Depart-
ment of Agriculture's Post-harvest Section are 
concentrating upon native plants because we 
know relatively little about their post-harvest 
requirements compared with those for exotics 
such as roses and carnations. 
The Department of Agriculture's current post-
harvest research on ornamentals can be di-
vided into three general programmes: post-
harvest handling of fresh material; post-harvest 
handling of dried material; and post-harvest 
pest (insect and pathogen) control. 
Handling fresh material 
Post-harvest research on fresh material covers a 
broad front. The principal research worker, 
Eleanor Carter, is concentrating upon studying 
the carbohydrate (sugars, starch) status of native 
Australian species. This interest is warranted in 
view of reports from the Eastern States, Califor-
nia and South Africa indicating that the carbohy-
drate status of woody perennial proteas and their 
post-harvest quality are closely related. Linda 
Manning, a student from Curtin University of 
Technology, is also involved with the carbohy-
drate work on fresh flowers. Results to date 
indicate that pulsing with additional sugar 
(supplied by standing the stems in sucrose 
solutions) does not increase the subsequent vase-
life of Geraldton wax, but is beneficial for kanga-
roo paw. The principles involved will be studied 
further and the work extended to other species. 
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• Hower shedding in 
cartons during export is a 
big problem with Ger-
aldton wax, one of the 
major export lines. 
Table 1. Effect of sodium 
hypochlorite (NaOCI) on 
Pseudomonas bacteria iso-
lated from vase solution 
and incubated in water 
NaOCI cone, 
ppm 
0 
1 
10 
100 
1,000 
No. of 
bacteria 
per mL 
7.6 million 
0.6 million 
0 
0 
0 
Other areas covered by the fresh flower project 
include comparing wet (flowers held in 
buckets of solution until packed) and dry (no 
handling solutions used before packaging) 
handling methods, and investigating how well 
important export lines stand up to prolonged 
cool storage (more than one week). 
The research team is also evaluating the 
adverse effects of ethylene gas (for example, 
promotion of flower drop from Geraldton 
wax), and prevention of such adverse reactions 
(for example, by treating the material with 
"anti-ethylene" agents such as silver thio-
sulphate). Ethylene gas is produced by fresh 
cut flowers and foliage, and appears to accu-
mulate around plant tissue after it is packaged. 
Other studies with fresh cut flowers and 
foliage include the rate of cooling of cut 
flowers and foliage as influenced by packaging 
methods (for example, weight of flowers or 
foliage in a carton, and type of wrapping 
material). 
Handling dried material 
Chemist, Paul Dubois, is working with the 
Department's post-harvest ornamentals group 
to improve our general understanding or post-
harvest processing of dried native flowers, and 
to find out what techniques lead to high 
quality dried produce. He is collating and dis-
seminating safety information about processes 
such as bleaching, which involves the use of 
hazardous chemicals (for example, sodium 
chlorite) to remove the brown coloration from 
dried flowers and foliage. Variations in con-
ventional preserving processes will be exam-
ined experimentally. For instance, pulsing 
harvested material with polyethylene glycol as 
an alternative to glycerine. 
Preservatives keep dried plant material supple, 
thereby preventing excessive flower and leaf 
fall. Paul Dubois will also conduct experiments 
investigating various aspects of drying, 
bleaching, dyeing and fungal control for dried 
material. 
Post-harvest pest control 
Although the proportion of bush-picked 
flowers and foliage is diminishing relative to 
cultivated material (which might be expected 
to host fewer insects because of field control 
methods), the presence of insects in export 
consignments is still considered a significant 
problem by quarantine inspectors in importing 
countries such as Japan. Kevin Seaton is 
studying methods of killing insects infesting 
harvested flowers. He is evaluating a range of 
disinfestation methods to identify a technique 
that is highly effective in killing insects, 
without posing a public health risk. Recent 
research suggests that a combination of low 
temperature and high carbon dioxide levels for 
several days will kill insects without damaging 
fresh plant material. 
Other techniques under investigation include 
aerosol sprays such as pyrethrin, fumigation 
with methyl bromide, hot water dips, and 
gamma radiation. In apparent contrast with 
some reports from the Eastern States, gamma 
radiation was not found suitable for disin-
festing Geraldton wax flowers, and even very 
low doses of gamma radiation severely re-
duced vase-life (Figure 1). 
Figure 1. Gamma radiation is not an effective insect 
disinfestation technique for Geraldton wax flowers. Even 
low doses damage flowers with little effect on insects. 
12 
10 
CO 
>> (0 
CO 
> 
beetles.' 
I* 
' ^ • ^ larvae 
flowers 
-r 
0 0.05 0.1 0.2 0.5 
Irradiation dose (kGy) 
- r -
2 
30 C? 
£, 
20 £ 
To 
10 o 
E 0
 1 
m 
c 
126 
i 
Journal of Agriculture, Vol 29, No. 4, 1988
COMTROL •* ETMLEME +E"n«LEMe tFIWLEh 
" ut»U STS u»U NA/ 
D Standing stems of 
kangaroo paw in about a 10 
per cent sucrose solution 
(called "pulsing") can 
improve the post-harvest 
quality of flowers. Higher 
sugar concentrations of 
about 30 per cent damaged 
flowers. 
D Low levels of sulphur 
dioxide added to a glycerol 
pulsing solution prevent 
browning of dried foliage. 
Research on post-harvest control of pathogens 
such as bacteria and fungi focuses on the use of 
chlorination technology to maintain hygiene. 
Tim Enright and Yvonne Haynes are investi-
gating how factors such as chlorine concentra-
tion, solution pH and water quality (bore 
versus scheme water) affect redox potential, an 
indicator of the "killing power" of chlorine 
solutions. Chlorination has been found very 
effective for killing microbes isolated from cut 
flower vase solutions (Table 1). Information 
acquired through this research will be used to 
develop automatic chlorination systems 
controlled by redox sensors for use in flower 
packing sheds. 
Improving our reputation 
In the past Australia's reputation as an ex-
porter of high quality flowers and foliage has 
suffered. Overseas importers have received 
poor quality cut flowers and cut foliage, and 
shortfalls in the amount of material available 
for export have lowered importer confidence. 
These problems must be overcome if Australia 
is to become a reputable supplier of cut flowers 
and foliage. There is also likely to be increasing 
competition from growers of native Australian 
flowers in other countries, especially in Israel 
and California. The overseas products are 
generally well handled and said to be of good 
quality. These considerations highlight the 
need for up-to-date information and research 
appropriate to the post-harvest handling of 
Australian ornamental produce. 
D The presence of ethylene 
gas causes sprigs of 
Geraldton wax (cv. Alba) 
to shed their flowers. 
Silver thiosulphate (STS) 
effectively prevents flower 
loss, naphthyleneacetic 
acid (NAA) is less effective 
127 
Journal of Agriculture, Vol 29, No. 4, 1988
